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Ordinary Differential Equations — Part &

non—autonomous ODE: X = w(t, x)

@/ can we separatet and x?

example: . f,g' s

Separation of variables:

X = j(f) L(X) ;o X(t) = X, (initial value problem)

oovﬁmuous functions

Assume: h(Xo) + 0 :> WX): j(ﬁ)

Thevrefore: any solution o : (t,,t) —>R with (k) = x. satisfies:
2 €,

fundamental O((S) S) fo
= r all se(4,,t,
theorem h(o((s)\) j( ( A )

of calculus
<>5h((ﬂ jﬁ () ds o all te(k,t,)

substitution: X = et(s) , dx = x(s) ds

ol(t)

<> jl._(x dx ——jj (s) ds for all te(t,,t,)

S () - F) = G- 6D forah be(s,8)

where [ is an antiderivative of 1

h

<:> F(O((t)) — G(‘E‘) + C where 6 is an antiderivative O‘FJ

for a constant cER, for all te(’cq,tl)

= alt) = F—1<G(’c> £ c)

mwcovma\\q, AX
<é:%>> f%fi_ - %i{: X tSﬂ 1 t (*t

d
<::> \j‘oq(|x|) = %{:q + C for a constant celR
natural logarithm
1% %(0) = X, 14
S E’C + C RS _ H{:
&« = e = «t) = x-@

(b) X = SiV\(t)'@X ( X(O) = Ao

m{:ovma\\
<:> O(\i_;(: - sin({:)'cx % \SO\X — sm(t) dt

<:> —c_x = —cos(t) + C for a constant c€R
<:> *(t) = -log(cos(t) + E) for a constant CER
®(0) = X

:> -\Og(cos(0)+6> = X => c =e -1



